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Amendmeatfi to the Clauos 

Please amend Claims I, 22. 43, 44. 45, 46, 48, 49, The Claim Listing below will replace 
all prior versions of the claims in the appUcaiion: 

Claim Listing . 



1 . (Currently amended) A method for classifying a communication signal, 

comprising: 

decomposing a subject signal into subbands; 

determining a presence of energy in *e subbands corresponding to at least 

su«.oi4 «, subject .gmU <^ '^^^.^^r. r^:!:^-^ 
classifying the subject signallbased on the^resence of energy in the ^ v^»-o c ok 

snbbands to insiontiat e Las^ , 
Qjjy^aS&^^^^Zi validation detector related lo^protocol of the classified 
subject signed to validate the subject signal. ^Iaa^ 

2. (Original) The method according to Claim 1 , wherein decomposing the subject 
signal into subbands includes PS-IIR filtering. 

3. (Original) The method according to Claim 1, further including engaging a 
preclassifier to estimate a fi«quency of a given sinusoid. 

4. (Original) The method according to Claim 3. wherein estimating the firequency of 
the given sinusoid includes modeling the given sinusoid. 

5. (Original) The method according to Claim 4, wherein modeling the sinusoid 
includes solving a second-order, auto-regression equation. 
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6. COriginal) The method according to Claim 3. wherein estimating the frequency of 
the given sinusoid includes accessing a look-up table having pre-determined 
ranges of data corresponding to the frequency of the given sinusoid. 

7. (Original) The method according to Claim 6, wherein the ranges of data are 
adjusted to account for estimation error due to finite signal length. 

8. (Original) The method according to Claim 3, further including windowing the 
subband prior to estimating the frequency of the given sinusoid. 

9. (Original) The method according to Claim 8, wherein windowing includes 
employing an N-point triangular window. 

10. (Original) The method according to Claim I , wherein classifymg resulu in 
classifying the signal as one of the following signal types: DTMF, MF-Rl, 
ANS(V.25), LEC_DIS, V.21, or AA. 

1 1 . (Previously Presented) The method according to Claim I , wherein determining a 
presence of energy in the subbands includes narrowing classification possibilities 
as a function of the presence, or absence, of energy in the subbands. 

12. (Original) The method according to Claim 1 1, further including notch filtering at 
select frequencies estimated to be sinusoid frequencies in the signal to further 
narrow classification possibilities. 



(Original) Tlje method according to Claim I, wherein decomposing the subject 
signal significantly reduces the bandwidth of the subbands compared to the 
subject signal. 
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(Original) The method according lo Claim I. further including processing the 
subject signal in predetennined frame sizes. 

(Original) The method according to Claim 14, wherein the frame sizes are 10msec 
in length. 

(Original) The method according to Claim 1, fiirther including reporting the 
subject signal signal-type after three consecutive classifications identifying the 
same signal-type. 

(Original) The method according to Claim I, wherein classifying results in 
discriminating fiacsimile, modem, voice, and DTMF signals.. 

(Original) The method according to Claim I. wherein executing the method uses 
an order of magnitude fewer processor instruction cycles than traditional methods 
for classifying communication signals. 

(Original) The method according to Claim 1, \N*erein the method uses less than 
about 0.5 MIPS. 

(Original) The method according to Claim 1. wherein plural such methods are 
operating on a single digital processor. 

(Original) The method according to Claim 1, used in a media gateway. 

(Currently amended) An apparaxus for classifying a communication signal, 
comprising: 

a band-splitter decomposing a subject signal into subband signals; 
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24. 



25. 



26. 



an energy detector coupled to the band-spUiter to determine a presence of 
energy in the subband signals corresponding to at least one sinusoid in the subject 
signal; and 

a validation detector director coupled to said energy detector to classify 
the subject signal[[J] based on the presence of energy in the subbands[[J] te- 
inataotiat e ^at^ 

at least one validation detector* related to a protocol of the classified 
subject signal, inCTantiated by the validatio p dgiector director as a function of Q ie. 
r^c<^fff ^^ subject signal, said at least one validation detector being coupled to the 
energy detector to validate the subject signal. 

(Original) The apparatus according to Claim 22. wherein the band-splitter 
includes at least one PS-IIR filter. 

(Original) The apparatus according to Claim 22, further including a preclassifier 
to estimate a frequency of a given sinusoid. 

(Original) The apparaws according to Claim 24, wherein the preclassifier uses an 
automated modeling technique to determine the frequency of the given sinusoid. 

(Original) The apparatus according to Claim 25, wherein the automated modeling 
technique solves a second-order, auto-regression equation. 

(Original) The apparatus according to Claim 24, wherein the preclassifier 
accesses a look-up table having pre-determined ranges of data corresponding to 
the frequency of the given sinusoid. 

(Original) The apparatus according to Claim 27. wherein the ranges of data are 
adjusted to account for estimation error due to finite signal length. 
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29. (Origiml) The apparatus according to Claim 24, wherein ihe preclassifier uses a 
window to filter the sabband signal prior to estimating the frequency of the given 
sinusoid. 

30. (Original) The apparatus according to Claim 29, wherein the window is an N- 
point triangular window. 

3 1 . (Original) The apparatus according to Claim 22, wherein the signal is classified as 
one of the following signal types: DTMf , MF-RU aNS (V.25), LEC.DIS, V.21, 
or AA. 

32. (Previously Presented) The apparatus according to Claim 22, \\4ierein the energy 
detector narrows classification possibilities as a function of the presence, or 
absence, of energy in the subband signals. 

33. (Previously Presented) The apparatus according to Claim 32, wherein the 
validation detector director instantiates notch filters at select fi:equencies 
estimated to be sinusoid frequencies in the subject signal to ftinber narrow 
classification possibilities. 

34. (Original) The apparatus according to Claim 22, wherein the subband signals are 
significantly reduced in bandwidth compared lo the subject signal. 

35. (Original) The apparams according to Claim 22, fimher including a ftame-size 
control unit to control frame sizes of the signal being processed to be in 
predetermined fi-ame siaes. 

36. (Original) The apparatus according lo Claim 35, wherein the frame sizes are 
lOmsec in length. 
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37. (Original) The apparatus according to Claim 22, ftuther including a reporting unit 
that reports the subject signal signal-type after three consecutive classifications 
idetitifying the same signal-type. 

38. (Original) The apparatus according to Claim 22, discriminating facsimile, modem, 
voice, and DTMF signals. 

39. (Original) The apparatus according to Claim 22, wherein executing the method 
uses an order of magnitude fewer processor instruction cycles than traditional 
methods for classifying communication signals. 

40. (Original) The apparatus according to Claim 39, wherein classifying the signal 
uses less than about 0.5 MIPS. 

41. (Previously Presented) The apparatus according to Claim 22, wherein said band- 
splitter, said energy detector, and said validation detector director are incorporated 
on a single digital processor. 

42. (Original) The apparatus according to Claim 22, wherein the apparatus is used in 
a media gateway. 

43. (Currently amended) An apparams for classifying a communication signal, 
comprising: 

means for decomposing the signal into subbands; 

means for determining a presence of energy in the subbands corresponding 
to at least one sinusoid in the decomposed signal; and 

means for classifying the subject signal based on the presence of energy in 
the subbands K> - instantig te : and 
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moans for instantiarina a validation detector related to a protocol of the 
classified subject signal to validate the signal. 

44. (Cunently amended) A computer-readable medium having stored thereon 

sequences of instructions, the sequences of insirucuons including instmctions, 
when executed by a digital processor, causes the processor to perform: 
decomposing a subject signal into subbands; 

determining a presence of energy in the subbands corresponding to at least 
one sinusoid in the subject signal; a»d 

classifying the subject signal based on the presence of energy in the 
subbands to instontiiae ; and 

m^tantiaiing a validation detector related to a protocol of the classified 

subject signal to validate the subject signal. 

45. (Currently amended) An apparatus, comprising: 

a receiver for receiving at least one analog signal having a protocol &om 
among plural communication protocols; 

an analog-to-digital convener to convert said at least one analog signal to 
a corresponding digital signal; and 

a digital processor coupled to an output of the analog-io-digital converter 
to receive the digital signal, the digital signal processor executing program 
instructions to: 

decompose the digital signal into subbands; 

determine a presence of energy in the subbands correspondmg to at least 
one sinusoid in the decomposed digital signal; aa4 

classify the received analog signal based on the presence of energy in the 
subbands to instantiot e : and 

instantiatina a validation detector related to a protocol of the classified 
analog signal to validate the analog signal. 
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46. (Cwrently amended) An apparaius, comprising: 

means for receiving at least one analog signal having a protocol from among 
plural communication protocols; 

means for converting said at least one analog signal to a corresponding 

digital signal; and 

means for processing the digital signal, including; 

means for decomposing the digital signal into subbands; 

means for deteiraining a presence of energy in the subbands corresponding 
to at least one sinusoid in the decomposed digital signal; 

means for classifying the received analog signal based on the presence of 
ei^gy in the subbands to instanti ate ; and 

TT^Mn^ ^fnTinstamiatine a validation detector related to a protocol of 
the classified analog signal to validate the received analog signal. 

47. (Original) The apparatus according to Claim 46, wherein the apparatus is a 
gateway coupled to a network. 

48. (Currently amended) An apparatus, comprising: 

means for receiving at least one signal having a protocol from among 
plural communication protocols; 

means for decomposing the received signal into subbands; «id 
means for classifying the received signal based on the signals in the 

subbands to instantiate ; and 

for insiantiating a validation detector related to a protocol of the 

classified received signal to validate the received signal. 

49. (Currently amended) A central ofiRce, comprising: 

a first interface coupled to a first link to a digital network; 
a second interface coupled to a second link to at least one subscriber 
terminal in the digital network; and 
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a classifier coupled to said first and second inierfeces, said classifier being 

employed to: 

decompose a subject signal into subbands; 

detemine a presence of energy in the subbands corresponding to at least 
one sinusoid in the decomposed signal; aad 

classify the subject signal based on the presence of energy in the subbands 

: and 

instantiate a validation detector related to a protocol of the classified 
subject signal to validate the subject signal. 

50. (Previously Presented) A method for classi^ing a communication signal, 
comprising". 

reducing an ii^>ut signal into two lower-bandwidth signals; 
detecting the presence of at least one sinusoid in the lower-bandwidth 
signals; 

and based on the presence of said at least one sinusoid in the lower- 
bandwidth signals, instantiating a validation detector related to a protocol of the 
classified sinusoid to validate said at least one detected sinusoid is of a frequency 
corresponding to a fiequency indicative of one of plural communication 
protocols. 

51. (Original) The method according to Claim 50. wherein reducing the input signal 

into two lower-bandwidth signals includes: 

sampling the commvmication signal with an A/D converter, and 
filtering the sampled signal with at least one PS-IIR filter. 

52. (Original) The method according to Claim 50, wherein detecting tiie presence of 
at least one sinusoid iiwludes; 

measuring energies in the lower-bandwidth signals; and 
comparing the energies lo expected energy levels. 
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ss. (Previously Presented) The method according to Claim 50, wherein validating 
said at least one detected sinusoid includes: 

filtering said at least one sinusoid with at least one corresponding filter; 

and 

for each filter, cotnparing the output of the filter to the input of the filter to 
test (i) the energy level and firequency of individual sinusoids, and, if applicable, 
(ii) the difference in magnitude of the energy levels of the two sinusoids 
composing the indications of a communication protocol employed by the 
communication signal, 

54. (Original) The method according to Claim 50, further including detennining the 
signal to be a facsimile, modem, voice, or DTMF signal- 
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